The aim was to evaluate the effectiveness of evidence implementation through participatoryaction research (PAR). A prospective quasi-experimental design with two non-equivalent and non-concurrent groups (2006 and 2008) was adopted. The research was conducted at the bone marrow transplant unit of a tertiary-level Spanish hospital. To put the evidence in practice, PAR was adopted as an "intervention studied". The dependent variables were: professional performance and patient outcomes (psycho-emotional area and adverse effects). In total, 125 patients were recruited (1 st period=56; 2 nd period=69). The results in the second period show significant improvements in professional performance in terms of the quality of the registers of signs and symptoms. In the psycho-emotional area, the psycho-social adjustment improved significantly; without caregiver burden or satisfaction showing any clear tendencies. Among the adverse effects, catheter-related thrombosis and catheter-related infection improved significantly; there were no significant differences in the level of pain or mucositis. Through the PAR, evidence could be put in practice and the outcomes under analysis could be improved. desempeño profesional y resultados de salud (área psico-emocional y efectos adversos).
Introduction
In the health area, compiling evidence is mandatory, given the enormous amount of knowledge production that is neither applied nor used (1) .
Staying perfectly up-to-date, however, is a huge task for clinicians if they try to do this in isolation.
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consider "creators" and "users" of evidence the former have already digested, summarized and evaluated (2) (3) .
In health, Evidence-Based Practice (EBP) has turned into an international trend, which will play a key role to improve health organizations (4) . Using EBP is not exclusively achieved through increased knowledge, but demands a change in attitudes and conducts (5) (6) .
Although the initial proposal of this new health care philosophy dates back more than 15 years (7) , we need to continue investigating the effectiveness of its use and the mechanisms needed to put it in practice.
Extensive literature exists about recommendations for the implementation of evidence in practice and the assessment of different interventions (8) (9) (10) .
To actually and effectively achieve the implementation of evidence in the complex reality of clinical practice (CP), we need to understand the mechanisms that motivate changes in the organization and its teams. The necessary research should involve professionals and researchers as a whole, through an action process that needs to involve experience and reflection to be able to improve or change practices.
This type of research is called "participatory-actionresearch" (PAR) (11) and has already been used as a means to implement evidence in CP (12) , considering the participants' viewpoint. A review elaborated in 2009 found 21 papers that attempted to put in practice evidence through action-research (13) , positively assessing its effects on knowledge, professional performance, the structural context and patient outcomes. This review (13) insisted that patient outcomes were the least explored in PAR literature.
In this paper, we show the assessment results of a global project (14) to put in practice evidence at an onco-hematology unit of a Spanish hospital. Therefore, the following were proposed as the general aim -To assess the effectiveness of evidence implementation in years, stay at the unit > 3 days, intact cognitive skills and patients who signed the informed consent form.
Deteriorated cognitive skills and participation in another clinical research were established as exclusion criteria.
Given that it was unknown how such a complex intervention would behave, with a very large number of dependent variables, that the estimated hospitalization rate was estimated at 70 patients for every time series and that the research team was able to include all hospitalized patients, the sample size was not calculated.
Data collection: The study variables were assessed across the patients' hospital stay, using the records in the clinical history of hospitalization, either through the researchers' direct evaluation and/or with the help of self-administered instruments (depending on the variable under analysis). To better capture the phenomenon, and depending on the nature of the variables, some were valued when the effects of chemotherapy and radiotherapy were at a height (severe neutropenia with minimum level of "absolute neutrophil count" (ANC<500)). For other variables, the measurement moment was set when improvement was visible (ANC>500). The following variables were collected in both patient groups:
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1. Clinical and socio-demographic variables: Age, gender, medical diagnosis, days of stay, mortality, pharmacological treatments, albumin level and venous catheterization characteristics.
Professional performance (sign and symptom control):
-PU risk: the quality of records related to the evaluation of PU risk through the EMINA scale was evaluated before and after the intervention (15) ; -Mucositis evaluation: Pre-and post-intervention records were analyzed about the evaluation of the mucositis level, using the World Health Organization's (WHO) mucositis scale (16) ; -Nausea and vomiting: Pre-and post-intervention records were analyzed about the evaluation of nausea and vomiting.
-Pain assessment: Measured on the second day of ANC>500 through a Visual Analogue Scale (graded from 0 to 10 cm), asking the patient to globally indicate how (s)he would score the nursing staff's pain control.
Similarly, pre and post-intervention records were analyzed about pain assessment.
-Nutritional assessment: The number of interconsultations to the Nutrition Unit was analyzed before and after the intervention. and upon discharge from the unit, using the Psychosocial Adjustment to Illness Scale (PAIS) (17) .
-Anxiety: Trait anxiety was measured upon hospitalization, using the Spanish version of the STAI questionnaire (18) ; state anxiety was measured on the fourth day of ANC<500 and upon discharge.
-Caregiver burden: Measured on the fourth day of ANC<500 and upon discharge from the unit, through the Spanish version of the Zarit caregiver burden Scale (19) (on average, this type of patient is hospitalized for one month together with a caregiver).
-Satisfaction with nursing care: Measured on the fourth day of ANC<500 and upon discharge from the unit, using the Spanish short version of the La Monica-Oberst Patient Satisfaction (LOPSS12) (20) .
Adverse effects:
-Pain level: Measured on the second day of ANC>500 through a Visual Analogue Scale (graded from 0 to 10 cm), asking the patient to globally indicate the pain suffered at the unit.
-Mucositis level: The maximum level of mucositis reached during hospitalized was collected through the WHO scale (graded from 0 to 4) (16) .
-Pressure ulcer: The incidence of PU was analyzed.
-Venous catheter related infection: The accumulated incidence of pericatheter infection, catheter-related bacteremia (CRB) and catheter colonization was analyzed in relation to the total number of catheters and total catheters-day.
-Venous catheter obstruction: The accumulated incidence of obstruction was analyzed in relation to the total number of catheters and total catheters-day.
Intervention under analysis: The intervention under analysis was a PAR (21) ; the implemented evidence, whose effectiveness had already been demonstrated in CP Rev
Similarly, in the second group, nutritional assessment improved, although not significantly ( Health outcomes in the psycho-emotional area:
The post-intervention group displays significant improvement in the psychosocial impact along the hospitalization period (2.1±2. No statistically significant differences were found either in satisfaction with nursing care upon discharge P r e -a n x ie ty P o s t -a n x ie ty P r e -b u r d 
26.3±9.1; p: .038). This probably influences the fact
that, in that group, when ANC<500 and upon discharge, state anxiety levels are higher; the analysis of how this variable evolves along the hospitalization period, however, reveals clearer improvements in this group after the intervention (9.7±9.1 vs. 12.6±7.1; p: .083).
Regarding intra-group changes, the analysis of psycho-emotional variables measured on different occasions reveals a significant improvement in caregiver burden in the intervention group (Table 2) .
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Health outcomes for adverse effects: Each patient used various venous catheters and venous catheter characteristics (Table 3) show that both groups were comparable, despite more catheterization days for central venous catheters (CVC) and less for peripheral ones.
Although most patients in the post-intervention group used a CVC (accompanied by greater infection risk), figures for this type of nosocomial infection ( 
Discussion
The project results reveal that the introduction of evidence in nursing practice through a PAR can improve certain health outcomes in onco-hematological patients, as well as the quality of their care processes.
Changes in CP represent highly complex problems, whose correct study demands different methodological perspectives (25) ; our research design achieved an integrative attitude towards the project, as reality comprises not only data, but also facts, successes, situations etc.
, which need to be taken into account to be able to successfully produce changes in CP.
Thus, in the post-intervention group, considerable improvement is found in the quality of sign and symptom assessment records (PU risk, pain, mucositis and nausea and vomiting), similar to other studies on the professional performance dimension (13) .
With regard to the psycho-emotional area, data do not reveal a clear trend, although important differences appear in some variables, such as the PAIS. The sensitivity of the instruments used to measure anxiety and caregiver burden may be low to detect changes.
On the other hand, in our study, no change was found in patient satisfaction, as opposed to other studies that used PAR to put evidence in practice (13) . The instrument these authors used divides satisfaction into dimensions, obtaining significant differences for physical care and discharge planning; the instrument we used assesses satisfaction globally, and is less specific and more centered on the "affability" dimension.
As for the results related to the appearance of adverse effects, data show great improvement in the post-intervention group for those results related to venous catheterization. No differences appear in other adverse effects like the level of mucositis or PU incidence.
Improvement in the latter did appear in other studies that used PAR to put in practice evidence in PU care at home (13) ; in our study, the range of improvements in this outcome was very narrow, given the low baseline incidence levels among the onco-hematological patients in our series.
Finally, we may say that the intervention analyzed (the PAR) has been very useful to introduce evidence in complex contexts like health. Thee Promoting Action on
Research Implementation in Health Services Framework also acknowledges this social context as crucial for the implementation of research results in CP (27) , and more concretely in the nursing group (28) . Likewise, the fact of combining strategies that enhance change and multifaceted interventions has facilitated the success of the intervention (9, 10) , as well as the fact that the leaders were members of the research team (29) . Moreover, as the stakeholders themselves produced the changes, this probably reduced resistance to change. 
Conclusions
The implementation of evidence through a PAR process has improved many of the health outcomes studied and the quality (in terms of processes) of nursing care. Moreover, the PAR managed that the changes in CP were generated from the interior of the nursing group at the unit. 
